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1020020076041 <H*} : 2002/12/23 

g-tgdq trj-e}- *j-w> ^ ^Bfl^, ^ ^ ^ t sj- 

^4^Rr H o^, 7H 1 " "l^HH ^*3*Rr ^l^t}. 

j£ 7 ] ^ ^o\) ^ ^y} ^ #*]^ l-2fl^i 5|o] #sfli 

£ 7 
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1020020076041 <g*} : 2002/12/23 

^1 ^ ^{A java execution device and a java execution 

method} 

£ 1-^ HSZL^ol Aj^ 7 ) Z7>^^ <H«H<=Q- ^i^b 7fl^£, 

5L 2b A>ti}-o] 51 Aj^ 7 fl^JE, 

£ 3^ ^2fl7l^l 4^ A>tfj- afll ofl» ^A^b 

£ 6ab 4^ <H#^?1H^ ^"Mb 43 ■£ M-&Kflb 7fl 

MS. 

£ 8£r 51 7°fl 51 A^ Aj-yf #^#oflA-^ ^ *»51, 

b M-^i^b 
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1020020076041 ^ qj* >: 2 002/12/23 

£ ll^r £ 10<H1 mcode attribute ^ £a|5^ 

W 411- %dL JE^Kr 

£ 12bfe £ 12a<H] ^^te # 431- #2: is}^ 

5. 12c^ 5. 12a^l ^1:^-^^ JVM ^ ^ ^^1^. ;£X|sHr £ 

£ 12d^ £ 12a°)) 5La]s} ^l^^ ^ E -j 4]^. ^ ^a1|- £ 

£ 13-g- £ 12b^l S #fr» 

-E 14^ £ 12c ^1 £A]^ JVM ^ *H*r# 3E^, 

E 15^r ^Hfl orp #^#-4 £ ^d\) 4^ m - orp ^ tiling 

[^<5] 42-*)] 

^-g- l-^#ofl ^ ^AS, ^^l^o.^^, 7>W> 
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<22> 44 of 43=. 4<$*j. oHiELS.iJflojji ^.^-4 4^ 444 4^ t\.c&# 44 ^ 

*ti SUN *}°\] 4*11 7fl^-s)^4. 
<23> 44^ ^-U^Sl 4^ ^^*>7l ^Sfl 44^4 s.s.^v a>o] 

— -S— 44 0]E^e)Eil- oj-g-^Cc) ^444. S. H £44 

«>4 Java ^§4^ 4«r =s.n^(110)^r 3^3(120)41 £1*1} ^H^M .class 

4 44 3^4} &QS\5L, 43tr #Bfli 40J£- o] Hi 4 (130)4 4 *H 4Bl^El 

^*fl 4*544. 4^SB)S^ ^.3.4 3.^ #2fli#^- SJ^4 

^ #Hfl^ 4<H 44, til ol Ei ^ofl cfltt 3*r» ^4 

tt ^4 M-n^g 4*34 313.45. 4*344. 

<24> £ 2 oll 4*f4 S-4tr4. ^"71 711 # 44 443. 4^4 44 

2S.=L*g (240)4, 44 7}^- ^-4(220) ^ 44 API (230)* Sf-sRr 44 #?£#4, 
4^-114 4^3 #^#(210)^: i4tr4. °14 4414 444 4*3 44£r 

^ #!J}#4^ ^44 ByteCode °lJE.3. 4^ 4^44 7fl 1 lHK : b*H 44^1 44 
^*3 4^(JRE)4 ^*37H?44. 
<25> 44 7l#^, WORA(Write Once Run Anywhere)* Ji44^ ^344 

^ f- ^ 4^-°3 44 0^ ^44 44^1 i 014. ^ A-jalit ^4 44 4^5. 
«^ v 4 4-§-44 tfl^4 19 4#bHH4 4^7> 44 71^-i; 44^-S 4ji ^0.4, 
°J ^1 ^ - 7l7H14^- 4.-8-4 4«l^* ^1^-444 4«b)4°14# ^*347l 44 

4^34 *r4 4-g-^Rr 47} ^o>4j7 014. jL-grj, 0^44^ 4^ MExE, 

44^ TV# 44 MHP, DASE, 0CAP ^^1^)^ 7 j 7 jo} 4^440^ 4^-§- 44 4 
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<26> ^M-, ^ 7)^2} M^Aflfe ^ ^ ^o^jt. ^ 7 ]+^ 

7>W} ^^.^^ojA^^ a^o] ullol^ti. <H*Bl^ol^2)- aliUS}- nfl n>a=^ n>^- ^±--§- ^ 

<27> ^ e ^ «fl^^ 7 l <^ 7 }^1 #JL H o]^ 7^ 

°^tiS^ 71^ ^l^HM^H*! A>-g-§>^ o]ElS^^ ia 0 VAlo) yU^^ yfl^s^ 
7A9l*\], o]^ cf^-jj). ^-o. ^i7|.*i o-^o. s « =^ ^ %>cf. 

<28> Just-In-Time(JIT) ^-OS^, 7>>g- o^ol 7>«> ^-ge^ 

°} A d-§r ^^*>Cl-7> Xjfl^^ Al^ofl S#£l^ t^JE.* ^^H^T ^1-Ocj B |-o|E 3 n ^ 

^1 °1^1 i2« ^ ^^Al^Cf. 

<29> ol Hjog ^ ^xt^ ^ofl tilsfl ^£ ^Vo. - o^j. oi # e)?il 

^>-g-*ffe Dflael JIT# ^-Sfl ^ MB ^<>1 ^7H_9_^. A^^cf. 

°1tt JIT ^r*$*}7] ^*lH-£ "ll-£e)7> ^ °>M^, *)1^ 

— -& ^ 3.^.7} tf-g- A>^-^- ^lefl nflS-SH ^-xl£l^o> ^>7l nfl-^oj 

2|-<IH1 ^^-Sl^r # ^.tH^1^.7> £Lt}. olE^V ^ofl *fl^Rr JVM^ ofl^ oj^ofl 
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• - 

" ^4 tj-^£: ^3 ^-S-^ (dynamic adaptive) ^4^ ^^H}. 4 JIT 

^4^4^ 34 ^e]-, 4i?4 ^ 44i= ^<l^Y nfl^^(H0T ^JELHl 4*fl 

44 ^4^4:n ^ ^-f ^ <y Bine] Bit- -f-4 ^^tvcf. 4 b^jel* 444 

7] 4 #4 4 4 4* ^444 SSSj-^oj ojs^^-^i ^ ^^coj 7l 

^t^TT 5^4 ^ 0_4 4 *\}&B.g_ 4^Rr 4^4 4^-§T 

4 44 7>44 ^ $>I4. £ 3 ^ 44?!: o.^^ A>-g-^ 7>4 ^# 

(300)4 <H434 -^44. 4-7) 7>4 ^#(300)£r #5fli 44J±44(320)4, 44 
4444(330)^: ^44^1, 444444(330)-g: jit ^ 4<y a) (340)4, JIT ^4^* 
44 ^ll^^-l- ^4xr 44^44 (350)4, #2fl^ 44^-44 -tefl^-i- 

3.J=4ir tefl^l (360)4, <8^, 44 ^4 ¥ ^ 4-2.4 7^^si- 4 

44^. 44 ^4- ^ £<£4^ 44°J 4^(370)# ^444. 

£ 4^ 444 0.^0^ jvm44 nfl^c 4141- ^sj44 44 4^34 
i±4§4. 42^71- J:#44(S4io) 44 ^ ^^71- 4 44 jit ^4^44 44 3- 
— -i- 44^ &-^4 4444(S420). 4U 44 ^444 *ll4i.Ei44 «>s a 3 
— -» 4*J4(S460) ^ 44444 zl^4 &44 4 2^ ss.44 ^jif 7f4 

44 7 344 ^(S430), ^#4 ^1^,E.7> 4 ii£<y7] 11^4 ^4# £^4^ 4 i 
# -B45. 4444(S440). 4 4;£H-44 jit ^4^44 4d£J=4 4^.# 444 
^1^— ^ 44s iSJE.1- ^4H4^(S450) n ^45. <244 44 4^1 ^44 
. 4<a 4 42:J=7}- 444 44^4444 42^4 4i# 47H ^44(S460). 
^I^je.4 ^4 ^1^ = 71- Ji#44 °14 44-^-^ 4^44. °11^ = 4 ^ s. 
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# °H^k» S#<?|-^- ^-f , jL#5)if- tfl*flAl£. o] *#£7l- n>^l-7>^S. 

3 -§-^4. 

^1E^=^^*H life JIT °\^?\ SlE^^S. ^ 7M1J1 ^c^o> 

4. ^tfl^o] ^0-4 ^IS-el 37l7> ^H-El 7l7H^fe ^ti_^0 

3. % ¥ -fM§°l ^}-g-€4. °1 3= ^ofl Sfl^sJ-fe. afl^ SUN 

3 CVM4 Insignia^ Jeode $14. 
<33> ^| Hj^fl Ahead-Of-Time(AOT) ^d^H^-. JIT ^4^5]^- JVM^ vfl^- 

^1 i^ol o^Bl^W^ ^HM^, A0T ^^Blfe JVM4 ^JES €^fl*> 

al Al-g-^cf. JIT ^Sj-^TT JVM tfl-M <H#&)?IH^ ^^o]j ^f>}?q 

A0T ^U^tt JVM4 ^JES A>-g-^cf. A 0T ol-I-ejTfloi^ 7 fl 

^ ^1~§-£H, U^-^-S. 7}*} #2fli 4^ H}7J1 717HA-1 ^ 

€ 5Utt 4^^- £ 5-b A0T A]-g-^ <^tiV^ol 4^^- 

<34> 4^14 #Hfl^ 4U <H#^HH^ 4^(510)£r A0T 

(520)!- ^ ^4°^^ ^eHM^l Ef^i 7l7lofl ^ Txj.^(54 0 ) 

?fl ^4M4. ^-JB-^S ^ 7^(550 H ^«fl ^£}-<y Al^Efl 2.^(560)4 ^EL& 
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1020020076041 %■% <y*> : 2002/12/23 

O.S.^'Ef^1 7)7}o\)*] ^iimo.sL + oli=. ^Wil (570)o] nV-t^^lcf. 

S-l-^r JVM^ <^£l 71 W W>olE S c ^ ojl^l^- ^1^1 M-^^l 7l^# *f|^*l- 
71 ^th ^efl7l Ej.°J £]^efl^ -oj 7l -^ ^*V4. 

<35> olE^ Afl -B-^^r OVA-] ^e»HH ^ *V *M 7> ^cf. 

A0T Hj-Al O. x>W> ojo] S n]-^] C/C++ S ^-fSsj- 

7]1 ^B]*H Hf^l ^ofl f^r*^ °>l-o]u£c]-. oj-o] - 0.^0. 

0 1^ afli^ nfl ^^91 z±<£ Ms tifli^Ji, Ef^i 7l 

7H]A] Ol^^^o]^^- ^§ nfl JVM iflofl>H ^sj-oj-t- ^sMn} A0T wj-^^. 
<36> o]^- ^ol^o]] 7lo]§>^ ; A0T %S±<£ taj-Al^. A>-g-^ig ^7]-Xl 

^^§r ^^>7]1 sli}. 

<37> A0T « 0 VA1^- A>-§-§ nfl gjTfl 7HV ^31 =-^^0]^. 

7>W>^ 7>W> 7}^> d]A}-§- ^^^c > 2, tJ>ol_E SJE .^ Xjva #efl^H)-OJS Hfl5E.S)a 

S o]Tg E]-^l *>^.%]]o] l-eJj#o]l^£ 7 ># nlAjofl ^ ol- ^olcfl, 

A0T ^<|H] ^Sfl ^ 3r>=^lo]o1lAln> ^ 7 >^t!r *]4]S3=S tiH^^lg tf^. 7 ] 7 ] 

<38> t£ t>7M cj-^ ^ ^3 ^ ^o]c].. ^ 3}-^ 

A fl^-£ ^l^l^Jl 7.}-g-^- ^ ol^ 71^0.^ C/C++-4 tiliH^H AfHl-^Vol 7 >^1 

^-'ttb 71^-olcf. ^^^ol A0T ^^H^ fHfliS} 

cH#B]7flol^ol A]--g-^ El-oly.eiB] ^s^M ^-^ ^Q-i: ^ 
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S£ £4. 
<39> AOT 34<H »<H^ &4 44 2°1 444 ^Jl4 Ai-^^cf^ cf^ 

°1 $14^, 4^°fl4 ^S^H^ afli oj^ofl ^4^45.5. #,§-4 ^34 7l^ 

* 4-8-4^ 4€- ^tt# 7>4 ^ 4<^ ^ 014. 0^4 o}^- S 

^5L7} o>- g.*fl 7 ]. s)^ ^-fofl 4-8-^4. G NU4 gcj^r 
. AOT SiJ^sH *H444. 

<40> o}4 ^O] Zj- -B-^l-^- 44*] ^j-cjzj ^ ^^O] CfHn^ o^ig y^H 44 

*fl^r ^ 7l7}^ ^ -§-£ofl vh^o] qx^is). « o V^ol tg= 

^.o. ^^.^iE 4^4 ^ n*) ^ 4^ &4. 

<41> ^. ^ o. ^ 7l£2f ^.o. «H^^ ^44 ^44^ 

4 4^1HM: 7}*\-§- ^ §1^ 7>W> ^ 4*1, 7>t3> #5fl^ 2).^ ^ ) 44 

4^, 44 4^^- 44 ^4^4^ 4^, 44 7># H*H4 1i£| 4*34^ 4^ 

* 4^4^ ^J* ^jls 44. 
[^4 ^4 ^ 4-g-l 

<42> 44 O^^H^o] ^-4471 ^^^i^}^. 7fl 

s47> 444 <^^n°]^. 3.— -S-4 44 i44 #efl^ 40] a. ^ = 7} 

M ^4 «4 ^ ^14°1 4i.a.44. £4, 44 <H#sHM4 #2fl 

— ^ ^ 7l 7) o\) £ ^ 4514 44 4<a ^Efl^. afli£]cHo> 444, 
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43> zl&\il£., #Hfl>i 5l-olH.e^6)] cflSflA^ A 0T n^^ 7 \ JVBMM 

W 4 s 3H4. a*!:, *W #2fl^ 4^5- wflM^ ^s^H^ JVM<>]1^ 91 

44> o)<% o^fl Jg. aVx^ Tq-^j^. o.A>*]- jpjjzj. tfl -g^ ^ 

m-#5fl ^(modified class) *)1 ^t!: 1 } . m-l-afli ^^^l #efl^ #efl^ s)- 

cf-E- «5>:=$)M ^*ol «>o]E^ cflAl S-;g 7) 7)2] t^AliS£Ll- if- 

7]^ A0T ^st-^ei^- ^ #efl>i# <H#e^H^i fE |A^ aj- 

*M m~M^ 4-^* ^*Rr A0T ^s^a]* ^11 ^^rr^-. o)^?)] tg- 
A0T ^l-g-^H Hj-Tji 71 7l^) t^a] #efl>, e}oj_H g.-]^ 

is> ^ ^q-^ ^-^i^, 7fw> ^ofl S § #eH^ e)-oly.e^oH ^ 

^tL^s^, #7l 3R>s} #efli ej-o)ti.e^oii ^- 7 | ^a] o]a- 

A. 
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< 47 > £ 4f^ ( *}a> ^ « 0 v^ofl Sll^'H, a) #efl^ efoljde^^ 

#2fl^ ^^1 °Jil^t if-^Hf- #Efli s\-<£3_ clel 

S^Rr #314, b) #7] 3}-^ #gfl^ 4<^^- ol^E^xi^- Aj^^r ^-Tfl^, 

C) *M <^^n]o)^ S\-<U-gr JIT ^lB]Se|Eo|l o)gfl ^3!*Rr g.ig 

<48> M. ^Vtgo} g^s. ^8£, *>H> 3j-<^ A>^ ^3)-^^ *^6\) olc^^, #£fl 

^ 4^ Sir 7fy> 3^3 ^1- %V S ^^7> ^.^^fl^l- i^-<5>^ x^A] o] 

<49> Ecj-H ^> H > 7 ># ^a]^ nfl^£Ll- -g^Hr ^ , 

<50> o]^, JE^.g- -g- #Xfl*j 

<5i> 5L 6a^ ^°\) nHE- <H«^H^i %^<£ 5.*)*}^, £ 6b ^ l^ofl 
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<52> j£ 6a oi}' v}Q ^-o), o^e^joj^ ^ 4°=K.java)(610)£r ^sj. 

^(620)1- sgaHlsM <H#^?lH^ #5fl^ ^(.class)(630)S £«r€^-. 

<53> zielJi, £ 6b<Hl £A]^H><q- ^-o] , eW^s! i^(.java) iE^ #sfli 

(. class) (640)#£- A]-^ 3 ^ej el (650)1- -f-*lW m-#i!fl^ 4^(660)5. ^^cf. 
<54> ojsq- ^-o] m-^sfl^i 4^(660)^ <&±E.<%#-& 3£^th=h 

<55> £ 6c<Hl «>sf ^-o], m - -i-Hfl^ s}-<|](660)£- OP irLE.(671)2f -2.31^(672) 

-(672)^ ^&-g- o>qej. 431" Eflo] ^-(680)^1 Sl^S M-Ehflfe- # 

<57> Aj- 7 ] ^j. 1-^^(700)^: m- #2fli eM^e] (720)2)- ^^HM ^1(730)^8: S# 

^ejji, 7>h>7>^Ha1(73o)^ m -#5fli *8?K740)sk Sl^ = e) e](750) 
#efl>i 3X1(760)^, ^1^(770)^ 
<58> m-#efli 2W«.eli3j(720)fe A0T ^H^S. m-#efl^ sj-^-i-^^ =o]^| 

e1-o]«.e^o]^ ( o] e^-ol ti.e^^ m-#efl^ sf^l-o] 01^ 

<59> m-#efl^i ^(740)^ m-#efl^ s\-o)* a} 3 (720H #<H^^ m-#5fl^ 

— ^ mcode ^ ^il* *fl^*V<^ ^7}^ ^aI^^s ^^Rt ^-8: ^ 

o] ^ o. AOT ^s^^e-l7> H^l S=<H1 Q*k%2&* *r 
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^^N°> ^-'nfl °H mcode ^iL°lH q^SM JVHH A>-g-^ 7>jel^ 

^ 9X4: ^ °>M^ m-Mi ^e]^ ^ 5a5L^- 2}-* 0 >sJ ^ojjr, o]Ei i£ 

3 3(750) fe- JVM^ QtfZ.^Q ^o_ s m-#efli s^s. njej ig^sH 

#Hfli s}-^* ^^*1 ^B^sejEi cflA] jit ^sf^eli- a>-§-^- ^.e o}t}-. ^ 

<6o> <>|^^^ol^ #efl^(710)^ 7}s$ *\*\<>) 3^(760 HI ^Sfl 

<?] Dfl4i^7> m #2fl^i ^(740) <?] 3 S 750 )<Hl?ll ^7}tH <H# 

<61> £ 7 6\]*) Bf^l 7l7l^l C]^ sfolti.s]El7l- m-M^ ^ 

9X3L o]^^]9])o]^^ K ^ ^Efl^ sj-^o] uj-Eflfl ^V, o] e^*V ^ o_ ^ 

H3^H# dIeI <^ZL SX^ 3-M*r ^S^H^S m-#Hfl^ sf^S. 

Jl ^JEL^. nflo] nj)^c_7l- ^£^^(750)^ ^TjT^ ^E^nV, <H # &M1 °1 A xi °1 m - 

s)-<im wflis]^ ^-£-<i^ ^1<?1 ^^7]- m-#efli ^tHtA ^7|^ 
<62> o^, ^-7] m ~M^ H^-olti.E^E|(720)^ m~t-2fl^ ^ zjl 

<63> £ 9^ #5fli n}<U^r m-#efl^ 4^3. ^^-fr ^*3*Rr M^Ol 

^ *#£(900)olcf. 
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■ * 

<64> £ ^-^'ofl 14^ AOT ^4°^ife #efli sj-^ <3^o^ «j-o^ #2fli^ ^- ^ 

<65> ^ , = ^ «}olE 3 c ^^a. i^^H ^ E^liElf ^*}7j 

7>wl^l ^tb ^iL^# ^§r<^ ^^e]*Vuf( S 910). 

<66> 4^ ^e^^H*! 7g^.§ a>^o.5. ^o^^ofl efl^Eil- i^*Vc}. 
(S920). 

4(S930). Ojnfl CjAEgj/iO] ^^^C^^ uflA] ^ Aj-Oj Aj-oi*>cf. 

<68> He}jEl, ;2J= oln]^ ^tHH^ o] ^ ^3HH 49^€ ^^1 $1^= Bj^-g- 

£ ^3 ^Cf(S940). 

<69> ^t^ofl^i- ^wj- % V S o) ^ o.^ ^-o] 5rfl^7> Sl^H S^-^o] ^ 

€ 4= flfe^l ^ ^o]Ei Sfl^l ^7HH(S950)^r ^S^S-d] 5fl^ ^ di 

1- % V S ^Ji7} ^-^slt^- *Vc|-. ol$f ^ AOT ^^1 <?1^S 

<?o> o]7fl, £ 10^; m-#efl^ ^St ^ 

<71> m-#Hfli 2)-^^ AOT ^s]-^^ £4* ^^>7l ^ofl afs. s)-<2jolt}. 

<72 > m-#Hfl^ 4^(1000) JVM fl-^Hl If #2fl^ 4^ ^■ 

m-#Efl^i 4^(1000)^: ^^^M(IOIO)^-, ^(1020)4, ^1^^.(1030)1- 
Sf-^H, = ^ *fld£:EL ^JiL(1040H|^7 mcode_at tribute (1050 )# X^t}. o}$± 
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« * 

go] '^sl tfl^-ofl code_at tribute tfl^l mcode_attr i but e( 1050 7}*]^ $ o] s. 

& #sfl^ cf^- ^°li=f. l-o], zj- Tfl^c^ a}o|E 3Et *l#*Hir "code" 

4*<% tfl^afl AOT ^s}-^ ^7lfl^r "com. Samsung. mcode" i^tr^. " 

com. Samsung, mcode" ej-^ URL o|^-^ fsfli^ tt^H A}-g-*} ^ 4^ 

3 ^*Hr fl-^-i- *r€- 7 >14. m-#2fl^ &}<U2l 3711- #ol 7] 

"code" ^-i: ^7]zb%LX}T& *Y<£ o]f ^T^l ^cf^ m -#2fli S§ 
#2fli fl-z^ ^^^1 *H=^M1 ^, m-#Bfl^^ s-t^ ^iLl- <y^*>Jl 

°l-§-^- *r JVM olDlBfS m-#£fl^ s}-<^ 2.^ #Hfl^ 

<7 3> mcode_at tribute^ If #efl^ 4"^^ code attributed] ^^-*f^ ^o S /-j ^o] 

<74> £ 11-8- mcode_at tribute^ ^^9] <^ <^1# £Al3r].^E-)l , ojs^ #sfli s)- 

<H ^fZ^ ^iL 3*1 * trf^cf. 

<75> #£fl^ fl-^^ attribute ^ofl ^*| 5 noi| Sfl^>^ ^-^af c-flolEi ^ 

fit *i#*Rr SL^^f. 

<7 6> attribute name index(1051)fe M-e^ji, attibute length(1052)^ 

^ M-Eftflt^, mcode length(1053)^ iLfe mcode^ uj-Ef^ 

4. 
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<77> mcode(1054)^ af e 7 |. aOT ^^rU^* f-sfl Ej-^J 5.3. 4 °J^I 

^H^tt ^ii, °1 ^ fr SI ^SSJ ^.s]^^#oll tfltr cfl^l 41 

*1 ^^Sl7l ^ ^ ^Bl7> ^JBL^b S^ojcf. 

<78> data block length(1055)^ ^)o)b\ z}o)^. uf^iflji, data block(1056)^ 

i^^oluf. «-7l El] °1 1: ^<>1 ^^cf. 
<79> symbolic reference list(1057)^ 3.^.3^ ^H^H S.^-^ ^l:*^ ^ iL-fr 

<80> exception handling info(1058)^ ^ *)b]S ^tr ^^-» 7 r ^H, GC info(1059) 

<8i> ^-t^oi] 4=. AO t ^Sf^&l^ nfl^s.^. ^^^>7l ^ H-tl 2 = * ^ 

*r*l^ W>olE 2 no^ £ c. o^ ol 71^0. ^ 7 j. ojjr 

<82> <i^em ^tr ^S^o) o]%£- d\]4) 7 } °fl JVMol 
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^ ^ ^^£^1 ol ^ GC7} ^ °- ^o>o> ^ ^^.ol7l 

ttfl^- 0 lcf. °le1tr ^o] gc info(1059H 

ol^v £ 103)- 5L 11<H1 5^13^ oi^ m-#efl^ 2}-<aj mc0 de attribute 

^ AOT ^*r» ^^i^ <U ^o]^ ( ^ 

tb 3J£r ^4 ^t.}^ ^l^l- SM^K 

m-#Hfl^i *}ti} sj-^jq- -§^tr <5>7l ^*1Ht7 

S-^- i^l^l ^Sfl ^ ^3.7} 7}^}^ sflo) fl-cf. 7>W}-<31 olfr)^- ^11 ti ].olE 
^tr 7>>«> #Hfli sfH-g: AOT ^3)-^^ ^ d^a] 

^ cfl^l ^1- % v 2:(Synbolic Reference)!- Aj-g-gj-i^] , ^ %^ ^iL» ^^q] 
ofl ^<5}7l ^ ^t= ol^ ^.g. ^ ^Ji7} o]i 

E^^s.^. JYIMH Z| Al^-oH Sfltg-^ ^ oj-g-fr}^ 5}]^£l^ ^-^^V ^ 

SJEIS. wH 3 ! 0 !^. JVM^flAi m -#efli sj-U* <?HSH ^>-g-^>7] ^flA^ ^ 
sgA\ ^iS ^H 1 ^^ 71 ^7H 2]-<y-a- 5=^4) 

^sJ§flo> *}-cf. oje^ jit ^s}-<|H «1 «fl #iErtr ^^lS-^. o]s| 

tr 71^^- ol-g-^Vtf^ JIT ^AQ-s}*] ^515- JIT ^sJ-^S ^ 5U^ = 



36-19 



1020020076041 #^ 2002/12/23 

<87> £ Mj^ofl AOT ^1: ^S(1210)» £ 12a°ll S.^^ Hfsf ^ 

<88> 32HJM51 ^-g-^ H.7l^ #^o] 7}^ x86 £| 0 JiEBjAi ^^HH ±2\ ®}EL 

7} ^r±ti<U ^-f^^r 32HlS^ 7.}x)is}7} cfs I£5.^H-g- ^S(-^eil- ^ 

<89> ^ ^ ^wlM(1211)^ ^g- 

#2fl^lS. ^-l-g-^^-. nf-g- 14^1^(1212)^ S.^ ai^. #3i&& o^a] ?] 7 ] ^ ^ 

A>-g-£]^C-fl ^7fl Al-g. ^-2- Uf^- W>OlEo)lAi Cf^- Aj-g- ^ ti>Oj E ^ O) 

^s^^t* 7>^]rf. q-H^j 16tilS(1213)^r ^1- % V S7> 7^71^ ^^o) J=L<£o}^^ eg 

<90> 5U=°f|Al ^«^r 5. 12b°fl 5=*1€ ^HlE #ofl ^ ^1-3)-, £ 12c 

ofl JVM tfl^ ^1-, HB]JL S. 12<H £^1^ c-flojEi -g-S-ofl^s] ^ <^ ^ 
, o] A|7HS 

<91> ^lE}-E ^o. ^-Bfl^ ^ofl <^^o) A]^. Eflol^-^A-] *>w}- ia>olE^co1lA-l 

A>-g-5l^ 3.^ ^ ^^f 7}X]JI Sa^K 7fyf ti}olE 2 cH 7*^0] ^cu). 

d>^V7>x1^ AOT ^^SW^S- _o 3] ^E.7> ^^ElE #ofl oli- l-efl^, ^ 
^ ^-t-°1] °1 53 1-^1 cfl^l # <y^(1223)» 7>^1 ajI- 

t2t 
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b ^-t^ W-b ofl^co] ^)7H oi^ , ^ #^-P>cf ^7>^1 

JVM tfl^- £ 12c ^ 5^1*1 ^ ^o.^ iflJjL ^f-ofl rq-e}- 

16 HIM <y^?1]olEi(1223-)7> <?lS^^4. £ 14^ JVM ifl^- ^ayg- 3^1^ 

tf. ^ if- HlM(1410)b ^ ^#1-^ ^&*}7] #EflZLol^ > nV g ti j 

S(1420)b ^ 4J«^1 °J^^ 71-^1 cf. 

AOT ^4°^^7> ^*Rr iSIL^M Aj-g-^^- JVM ifl-r- ^«^r <^ ^ 7>^7> 
M- 3711 Ef-g- 47MS ^^1" ^ Xinf. *l«^r Sl^l, o] Bll 

°1#^>^ ^ &b ^ <?1^« £ 14^ 43^ *>BH 7^J-*lcf. 

1-^11 b SJEl^ ^Sj-^^o] ^B^Hf^o) fofl^ Si^nV, " 

java.lang. class" #2fl^M- €^1 #efli ^4 ^-o] JVM iflofM ^e) a]~§- 

1- JVM°1 7Mn ^i^^^l-olcf. ^jflfe 7lB } ^^.s-ojuf m - 

°1 ^r^&^r SL^^S. 7}^]^ AOT ^4°^!^ °1 ^SM" ^1- t21 

tfl*]tH}. °1 ^# ^^i^r £ 12cH M-ElM- fl^cfl £ 12ctfM 1- 91^°} 

*W 16wlS(1243)7} xj\o}t] M.tjLo\ X\*t ifl*HH *fl# fl^l^l^ T^fl-fr ^^Hr 
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<96> £. 8^ ^ofl tq-ef A>tl} ^<5}~b 4^(800)^- M-b}-^^ 

<97> v\]tt?L7} JL#£]^(S810) ^ m -#2fl^ ty^ofl ^3.£)7lM- ^£L:EM ^ 

-*J^S)^ 3}<£*1» ^^:W(S820). 
<98> o>u]5^^ o]n] ol^Hl ^ «g ^1=7} olo ££ a j. S °1 

^ S = # £tf(S860). 
<99> sl^s ^s]^ oje^ ^lii^^ ^if ^#*H(S830) mcode 

7>^1 nfl^co]^^ ^^-^(3840). mcode ^^-^ m-#Efli ^7]^ ^1: 

4^ mcode# ^ 3.*}JL(S850) , ^^1 ^J=» ^*S*V4(S860) . Zie) 

-H, mcode ?]EiSe]E^] o]sfl o]e^^ M ^t)-(S870) . 

<ioo> o|^ ( H 15 ^ E %^}c^ £ ^ofl ^ Al^-eflol^ ^t^ W . 

<ioi> £ 15^- ^5EL-f XP £cg^ 7 }. a^^)^ ^e]<*4 ^^*V orp <4 

^k*§<$ m-orp^l tilm ^jzfs. £Al*Vcf. oj^J o. ^^^^]ol 

^* ^ 10SM a>^- ^ ^r*l» ^tb ^<^14. FLT^r 4^ ^ ^<£^r u| 

B+iflJl, TT^r £t Bf<y^ M-Ej-iflji, JT^ JIT ^°J-8- M-Bfvflji, MLT^ m-^^l 

<102> ol ^4ofl^ ipofl 5]^ ^ 4^ 5-= ^1^1 60% 

tb^-xr °1 53-^ ^M<?1 PC^ S^Hi 4-5.7} nfl-f JIT ^4^1- 

9\ 5\^<£6\] ^Jl£]^ A]^-ol nfl*- ^ IXf^ SJE1» r]^3. I/O* 
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t\^3& Ss— — 2^ I /(H = ^7 ^#0) a] ^o] £ 15 ^d]}*]^ ^ 

^Cf. ti}^|^>^ Ol ^sfoflA^ ^ 1/0^1 Hlf^o] T^A-] JIT ^2]-<|Hl IE. 

7l7l<H]A^ ZL ol^fl ^ ^^o] a o V^) ^ ^t)-. 

A *W #^1 ^¥<>1] 20% ^ 7}-7^i}. pc oflA}o} 20% ^ 

^ -g- ^*fl ^*>^, JVJMH ^H.* ^^^>7l ^«fl JIT ^^-8: A} 
-g-^ wj-^l* A}-g-^ ttfl y_rf d UH>-E- ^51 <>] 7>W} HS.Il'g-g- *3*J^ <r SU^f. 

JIT ^VuV^^^^ol^^ ol=0]^^ ^ojjE.^ Af-g- E^^uf Aj^ho]] *fl 

«>o>a-1 ^sfojA] ^ ne-lt!: ^l-S-S JIT 34^* 

-g-*fl ^^tt 3*=^ ^ ^tVt}. ZLe^M- Mj-^ofl 4a 

A0T ^sKJ^r e^tLe^ o^a] #Hfl^ sKis} afli oj^ofl ^^jel^. % 

^ ^^Sj-7} 7V^§1-J1 ^sj-^ o_S JIT 34^4^- ^ #^ ^^1 

iSS.* <%<%^r ^ ^cf. A0T ^4^* -g-*)! ^€ i3£L^ oi#&)^ol^ ^^a] jVMofl 

dpr^ 71 A}-g-^ ^ 01^ ^ 7 > 51^^, o]^*> J^e) 3}. 

^ JIT 34^4 wlm^^ 0 >^ ^o]b.3. ^cf. 
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* • 

SLS. JIT ^-g-^ ^ 7)7} f-oflJE #^ol ^-g-^ ^ ol-^l- 

JIT ^ o]^^^ tto >Al o. A ^^^| f o]EiS^^ « 0 >^^ 

JIT 1HH «l*fl ^#^^1^1^ ^*3^5L7> ^aV^S. ^wfl o}<# tgo)^^ ^o. 

S. ^Bja} m}-^ ^.g-*]- ^v«V JIT ^-4^ ^-g-^r ui 
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« * 

i] 

2] 

AS *}^r *>wf ^ 
3] 

33 TiS W^Rr ^Hflri ^» Sftfe ^ §Kr . 

[3^*8" 4] 
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.2- 

[^T 1 * 5] 

^7) v\}itIL °\}$] ^S] HL^r #*]^# ^ ^Ji* t\ S.^}^ $ 

-§: °_S. 7>w> #sfl^ ^ ^2-. 

6] 

^-71 ^iUr, e^^rS # ^jiL, 7>w>7K1-^a] ^h. Ai| ?g 2Lt 

[^T 1 * 7] 

7>W> ^ Hj-^ofl Olo^ 

a) S.^ #sfl^ H^-oiti.e^^i i^-sj #efli u\x\ o|aeb]^|. S.^^ 
"M^ ^.3. ule) A^^^Hr #7fl<4, 

b) SJ-^ #Efl^ ^<2j^ n^A] <y^E^^o. i^^. 

C) *W <H#Sl?H 0 l^ ^H^r JIT ^2}-^ SE^r Eofl ^*fl ^*J*H=r ^31* 
i^Rr 3* ^ *}ti> ^ ^ 
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[37* 8] 

^71 a) #3lTr, 

3# *>^r *M ^ 

[37* 9] 

*fl8**ii 9i^*\, 

*7l b) ^TflSr, 

^ s.**i-*r ^^SLS. wj-^. 

[37* 10] 

#efl^ ^ iE^b sj-^ ^iL7|- -^<y^ ^.3i|^c # 3_ 

H^l °JiE§]^S ^IBHr ^)^r £**>^ ^j-g- 1^ o_3. ^ 2}-^ 

[37* in 

*1]l0*°ll ^O^, 

*7l a>w> #sflA- s).^^ a ^ ^>uV #sfli e^JieieH S ^ #afl^i sf^ 

-§- 3L**Rr ^ ^-^ a 0 v^. 
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• * 

12] ' 

f^S *}tt ^>H> 7}# *1^HH ofl^JE. Aj^ Hj-^ 
[^T 1 * 13] 

» JIT olEiS^E^ 3 3E^Hr ^ ^io S ^ 7>w> 7H> 
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[51 1] 
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[51 2] 



240 — 
230— 
220— 



210 — 



km sang 



■*M API; 



[51 3] 



310 



' AN! gfiS 



^1 



300 



.320 



330 



a^i- 7^ 



jit a nni ^ 



£!EiHa|Ei 



Sai^ MCI 



-340 
-350 
-360 
-370 
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[Si 4] 




400 




S420 



— S430 








f ^S460 









^1 



S470 



— S480 



[=. 5] 



510 — 



(.Java or .class) 



520 H^J^ am J^^. 



540 







(.0) 







550 



570 



151^ njaj (.class) 



— 310 



•560 
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[51 6a] 



u\V (.java or .class) 

















[51 6c] 



cH{J £J~hs) 2(670) 



OP 2E 




(671) 


(672) 



x 610 


/620 


/630 


^ nfiJ (.java) 














3SH~ nfiJ (.class) 


[51 6b] 






/640 


/650 


x 660 



[51 7] 



710 



tltf qo|« 



.680 



1 




2 




3 




4 






• 
• 



^1 



700 



720 



M Sain 2ho|«^a| 



730 



7^ CHAI 



-740 



•750 



-760 



-770 
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[51 8] 



qgj=g g!M3 | — S810 J 



800 




S820 



— S830 




S840 



^1 



S850 



M 2E 










X S860 







9] 



900 



e 




1 


B«( 5|| A| 




1 










2H 0|D|{H 






2H SU cfloie) nj*| 



S910 



-S930 



— S950 



S870 



S880 
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[51 10] 



CONSTANTS 



FIELDS 



METHODS 



METHODJNFO 



MCODE_ATTRIBUTE - 



METHOD_INFO 



MCODE_ATTRIBUTE 



METHODJNFO 



MCODE_ATTRIBUTE 



[51 11] 



1000 



-1010 
-1020 

-1030 
•1040 
•1050 

•1060 
1070 



•1080 
1090 



1050 



ATTIBUTE NAME INDEX 


— 1051 


ATTRIBUTE LENGTH 


— 1052 


MCODE LENGTH 


— 1053 


MCODE 


— 1054 


DATA BLOCK LENGTH 


— 1055 


DATA BLOCK 


— 1056 


SYMBOLIC REFERENCE LIST 


— 1057 


EXCEPTION HANDLING INFO 


— 1058 


GC INFO 


— 1059 



2002/12/23 
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1200 







OP 


3.H 






2 bit 


— — T4"bit 






16 bit 


\ 

N 

N 






r— — 


XX 


offset to next SymRef 


symbol indicator 



1211 1212 Common Format of Symbolic Reference 
[S 12b] 



1213 1210 



OX 



offset to next SymRef 



constant pool index 



Format of Symbolic Reference to 
a Constant Pool Symbol 



1223 1220 



15. 12c] 



10 



offset to next SymRef 



JVM-internal symbol indicator 



Format of Symbolic Reference to 
a JVM-lnternal Symbol 



1233 1230 



12d] 



OX 



offset to next SymRef 



offset of a location in data_block 



Format of Symbolic Reference indicating 
a location in data block 



1 243 1 240 



IS. 13] 



type 


flag 


Meaning 


class 


00 


address of this class 


01 


address of the array class having 
elements of this class type 


field 


00 


address of the location storing 
the value of this field 


01 


(address of the location storing 
the value of this field) + 4 


method 


00 


address of this method 

(treat this method as a static method) 


01 


address of this method 

(treat this method as a special method) 
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IS- 14] 

2 bit 



6 bit 









XX 


not used 


symbol index 



8 bit 



1410 



[S. 15] 



3 


o 


Q c_ 


-orp 


X) 


3 


3,500,000 


4,515,625 


Total Time 








,687,500 


,000,000 


FLT 


CD 


cn 
cn 




2,51 


703,' 


JIT Ti 




ho 
cn 


me 


187,500 


o 


m- 
Linking 
Time 


0.7% 


cn 


3| 




0.5% 








JIT 
Count 




o 


m- 
Linking 
Count 


2,512 


4,883 


JIT Time 
per 

method 


1,311 


o 


m-Linking 
Time per 
method 



1420 



1400 
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